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Description 

Background of the Invents n 
Field of the Inventi n 

This invention relatss generally to high voltage 5 
metaJ-oxide semiconductor (MOS) transistors of 
the field-effect type. More specifically, the. tran- 
sistors can be made as either discrete or; inte- 
grated devices of either n-channel or p-channel 
conductivity. The integrated devices can easily be ro 
combined with low voltage control logic on the 
same chip. Further devices of opposite conduc- 
tivity can be combined in a complementary 
manner on the ssme chip. 

15 

Description of the Prior Art 

Self isolation technology is used for making 
high voltage MOS devices, particularly integrated 
■ high voltage devices in combinatioa with low 
voltage control logic on the same chip. The 20 
voltage is sustained by an offset gate, es a lightly 
doped extended drain region Is used. Such 
devices can be considered as an IGFTT or MOS- 
FET in series with a single sided JFET. Two of 
such high voltage devices having opposite 25 
conductivity types can be used as a comple- 
mentary pair on the same chip, with the device 
having an extended p-typa drain being imbedded 
in an n-well in a p-substrate. 

The voltage capability of such high voltage 30 
devices is determined by the doping of the sub- 
strate, the length of the extended drain region and 
the net number of charges therein. For optimum 
performance, the net number of charges should 
be around 1 x lO^/cm 2 . Such devices have been 35 
used for making display drivers in the one 
hundred to two hundred vott range, but the 
current capabilities of the devices are poor.^The 
main advantage is that lew voltage control logic 
easily C3n be combined on the same chip. For 40 
these devices, a general figure of merit csn be 

- determined by the product of R^xA (where is 
the on-resistance in the linsar region and A is the 
area taken up by the device). For an h-channel 
device in the voltge range of two hundred fifty to 45 
•three hundred voit3, R on xA is typically t0~15 
Qmm 2 . A discrete vertical MOS device in ihe 

' same voltage rango has e figure of merit of 
3Qmm 2 , but is much more difficult to combine 
with low voltage control logic on the same chip. so 

' Thus, the application of these high voltage 

- devices la restricted to currant ievel below 100 
mA, such as display driver* even such drivers are 
more costly due to poor area efficiency of the high 

voltage devices. 55 

US^-A~A826,979 shows a.DMOS transistor 
suitable for source follower applications. This 
device has a substrate with three epitaxial layers 
formed thereon. A surface-adjoining channel 
region is diffused into the epitaxial layers and a 60 
source region is diffused into the channel diffu- 
sion above the channel region. A drain region is 
diffused into the top epitaxial !eyer. An extended 
drain region is formed from a portion of the top 
epitaxial layer between the drain region and the es 
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chann I region. The t p and b tt m expitaxial 
layers are interconnected, and the bottom layer 
may operate as a parallel extended drain region 
between the connection points. The intermediat 
epitaxial layer may op rate as an extended drain 
region in a dual-gate/dual-drain structure v/herein 
all three epitaxial layers contribute to device 
conductivity for achieving optimum normalized 
rON"-res!stance. 

US— A-^1,628,341 shows an integrated circuit 
structure that includes both low-voltage n- 
chennel and p-channel MOS transistors and high 
voltage n-channel and p-channel MOS tran- 
sistors. 

A MOS transistor comprising the feature of the 
pre-chsracterizing portion of claim 1 is known * 
from IEDM Technical Digest, Dec. 1—4, 1985, 
Washington, USA, pages 234—237, S. Bampi et 
al. "Modified LDD device structures for VLSI". The ; 
highest voltages contemplated range up to five 
volts. 

Summary of the Present Invention 

An object of the present invention is to provide 
a more efficient high voltage MOS transistor. 

Another object of the invention is to provide a 
high voltage MOS transistor that is compatible 
with five volt logic. 

A further object of the invention is to provide a 
300 volt n-channsl device with a figure of merit, 
x A, of about 2.0 Qmm 2 . 

Briefly, the present invention includes an insu- 
lated gats, field-effect transistor (IGFET or MOS- 
FET) «nd a double-sided Junction gate field-effect 
transistor (JFET) connected in series on the same 
chip to form a high voltage MOS transistor. In a 
preferred embodiment of the invention, a comple- 
mentary pair of such high voltage MOS tran- 
sistors having opposite conductivity type are 
provided on the same chip, 

Advantages of the invention include more effi- 
cient high voltage MOS transistors, compatibility 

- with fiva vclt logic, and for an n-channel device, 
voyage capability of three hundred volts with a 
figure of merit, R^ x A, of about 2.0 Qmm 2 . 

Theaa and other objects and advantages of the 
present invention will no doubt become obvious 

- to those of ordinary skill in the art after having 
read the following detailed description of the 
preferred embodiments which are illustrated in 
the various drawing figures. 

In the Drawings 

. Fig. 1 rs a diagrammatic view of a high voltage 
MOS transistor of the n-channel type embodying 
the present invention. 

Fig. 2 is a diagrammatic view of a high voltage 
MOS transistor of the p-channel type embodying 
the present invention* 

Fig. 3 is a diagrammatic view of the transistors 
shown in Figs. 1 and 2 forming a complementary 
pair on the same chip. * 

Fig. 4 is a diagrammatic view of loyv voltage, 
O--MOS implem nted devices that can b com- 
bined on th same chip with the complementary 
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pair of high v Itage MOS transistors shown in Rg. 
3. 

Rg. 5 is a diagrammatic view of a symmetric 
high-voltage n-chanri i device wherein the source 
region and the drain region are similar. • s 

Description of the Preferred Embodiment • 

Looking now at Rg. f, art n-channel type, high 
voltage MOS transistor, indicated generally by 
reference numeral 10, is formed on #p^substrate w 
1 1 covered by a silicon' dioxide layer 12. A metal 
source contact 14 and a metal drain contact 16 
extend through the silicon dioxide layer to the 
substrate. A potysilicon gate 17 is positioned 
between the source contact and the drain contact is 
at a location where the silicori v didxide layer is 
very thin so that the gate is sfightry offset and 
insulated from the substrate. The polVsil icon gate 
is the gate electrode, and an Insulation layer 18 
covers the gate and the siKcon dioxide layer. 20 

Beneath the source contact 14, a pocket 19 of p* 
material and a pocket 21 of n + material are 
diffused into the p" substrate 11. The pocket 21 
extends from beneath the source contact to the 
gate 17. Beneath the gate is a threshold voltage 25 
implant 22 of p-type material for adjusting; the 
threshold voltage and a punch through implant 23 
of p-type material of avoiding punch through 
voltage breakdown. Beneath the drain contact 16, 
a pocket 24 of n + material is diffused into the 30 
substrate. An extended drain region 26 of n- 
material is formed by diffusion or ion implanta- 
tion on top cf the p-substrate, and extends from 
beneath gate 17 to the pocket 24 and a similar 
distance to the opposite side of the pocket A top 35 
- layer 27 of p- material is provided by iorwmplan- 
tatton through the same mask window as the 
extended drain region to cover an intermediate 
portion thereof, while the- end portions: >of the 
drain region are uncovered to contact thet silicon 40 
dioxide layer 1 2. The top layer is eithercori nected 
to the substrate or left floating. vV 

The gate 17 controls by field-effect the current 
flow theftuhdef 1 laterally through' the p-type 
material to; the rvtype " material in the extended 45 
drain region 2& Further .flow th rough ' the 
extended drain r^fdn-can''te'"c6ntrolteoVby the 
substrate IT and the top layer 27, whicff iact as 
gates providing fteld-effects for pinch ing Off the 
extended drain -reigion therebetween.^ Thus, the so 
transistor 10 can bV considered as an insulated 
gate, field-effect transistor (IGFET or MOSFET) 
connected In series with a double-sided, junction- 
gate field-effect transistor (JFET>. While the insu- 
lated gate, field-effect transistor shown is>a : con- 55 
ventioriai MOS type, it should be understood that 
it could also be a lateral D^MOS or ardepletion 
MOS type/ " v£i " 

By adding the top layer 27 ovof the extended 
drain region 26 and connecting thiS to£ layer to so 
the substrate 1 1, the net number of charges in the 
extended drain regfon can be increased from 1 x 
10 12 /cm 2 to around 2 x lO^/cm 2 , or approxi- 
mately double. This drastically reduces the on- 
resistahce of the transistor 10. The pinch off 65 



voltage of the extended drain region can be 
reduced fr m typically around forty volts tOybelow 
ten volts. Thus, a conventional short channel, thin 
gate oxide MOS transist rs can be used as the 
series transistor instead of a O-tMOS device* This 
results in the following benefits. First the 
threshold voltage of a conventional MOS. tran- 
sistor is typically much lower than for * D— MOS 
device (07 volts compared to twor-f our volts for 
the 0— MOS device) and thus, is directly compat- 
ible with five^ voit logic The D— MOS ^device 

- usually requires™ additional power supply of ten 
to fifteen volts for driving the gate. Second,, the 

^nventiortai< MOS transistor hashes* v on 
resistance and thus, further reduces the, total on 
resistance. 

As the p-type top layer 27 can be made very 
shallow with a depth of one micron or less, the 
doping density in thatlater will be in.the range of 
5 x 10 16 — *>x 10 l7 /cm 3 . At doping Jeveis above 
10 16 /cm 3 , the mobility starts to. degrade and a 
decrease In mobility- will increase the critical 
electrical field fororeakdown, thus giving a higher 
breakdown voltage for . fixed geometry. The 
number of charges in the top layer Is around 1 x 

v 10 ia /cm a and to first order approximation inde- 
pendent of depth; 
The combined benefits of the above features 

. result in a voltage capability of ithree hundred 
volts with a figure of merit. R on . x,A> of about 
r 20 Omm 2 for : the transistor ,1 0. Currently used 
integrated MOS transistors. have : a figure of merit 
of about 10—15 Oram?, whila the best discrete 
vertical D— MOS devices on the market in a 
similar voltage range heve a . figure of merit of 

■v : With reference to Bg i; 2,.a p-chgnnel type, high 
• voltage MOS : transistor ie -indicated generally by 
, reference; iiunieraJ 30. Since the layers of sub- 
strate? vsHicon- dioxide, .and. insuletipn for this 
r transistor- ;are: similar, to •« those, previously 
<■: describedtfoMransistor *0,4tyey will be given like 
reference, numerals. A p-substrate 11 is covered 
<rhy a silicon dioxide, layer 12- and arv insulation 
f layer 18. A metal source contact 31 and a metal 
/ drain contact 32 extend, through the .insulation 
layer and the silicon dioxide layer t<? an n-vvell 33 
: that is embedded in the substrate.- A polys ii icon 
gate 34> whiqh is aiv electrode, is : positioned 
between the source contact and the drain contact 
.at a location, where the .silicon dioxide layer is 
-very thin so that the gate is slightly offset and 
insulated from the n^well. The gate and the silicon 
dioxide layer are covered by the insulation layer 

A pocket 35 of n* type material; and a pocket 36 
of p* type material are provided in the n-weil 33 
beneath theimetal source contact 31. The pocket 
38 extends to- the gate 34> An- extended drain 
region 37 of p*ype material is formed in the n- 
weHand extends from beneath the gate. to a 
pocket 38 located beneath the draia contact 32, 
and the extended drain region continues a similar 
distance on the opposite side of the drain contact. 
A top layer 39 f n-materia I is provided by ion- 
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implantation through the same window of the 
mask as the extended drain region to coy t an 
intermediate portion thereof. The end portions of 
the extended drain region are uncovered so as to 
contact the silicon dioxide layer 12, Thetop layer 
is either connected to the n-well or left floating. 

The gate 34 controls by fiold-effect the current 
How thereunder laterally through the n-type 
material to the p-type material in the extended 
drain region 37. Further flow ^ro^h^the 
extended drain region can be controlled by the n- 
well 33 and the top layer 39, which act es gates 
providing field-effects for pinching off the extend- 
ing drain region therebetween. Thus, the tran- 
sistor 30 can be considered as an insulated-gate 
field-effect transistor (IGFCT or MCSFET) con- 
nected in series with a double-sided, junction- 
gate field-effect transistor {J FED. The n-well 
under the extended drain region has to be 
depleted before breakdown occurs between the 
p* drain contact pocket 38 and the n-well. 

Looking now at Fig. 3> an n-channel transistor 
10, similarto that shown in Fig. 1. and a p-channel 
transistor 30, similar to that shown in Rg. 2, are 
shown as a complementary pair on the same 
substrate 11 and isolated from each other. Since 
the details of each transistor has been previously 
described with reference to figs. 1 and 2, no 
further description is considered »wcwwry^* 
. As shown in Rg. 4, low voltage, O -MOS 
implemented dovices 43 and 44 can be combined 
on the same p-substrate 11 as the high voltage 
devices 10 and 30, shown in Rg. 3. These low 
voltage devices enabSe low voltage logic and 
analog function to control the high voltage 
devices. The device 43 an n^anner type 
having a source contact 46, a drain contact 47 and 
- a polysiiicon gate 48. A p + pocket m and an n 
pocket 51 are provided in the p~ substrate 
beneath the source contact The n ^j^cet 
extends to beneath the gate- An n pocfc* ■ w is 
'provided beneath the drain contact The gate 48 is 
Insulated from the substrate by the silicon coxide 
layer 12, but the gate controls the current flow 
through thesubstrate between pockets 51 and 52. 
The gate is covered by the insulation layer .8; An 
n-well 53 is provided in the substrata to 
accommodate the low voltage, p-channa! device 
44 This device includes a source contact 54, a 
drain contact 56 and a polysiiicon gate 57. An n 
■ pocket 58 and a p* pocket 59 are provided in the 
n-well beneath the source contact and a p pocket 
61 is provided hi the ivweli beneath the drain 
■: contact The gate 67 Is insulated from the n-weU 
and extends thereabove between pockets 59 and 

ft should be noted that the term "substrate" 
refers to the physical material on which a 
microcircuit is fabricated. If a transistor is fabri- 
cated on a well of n or * type matenal within i a 
primary substrate of opposite type material, the 
well material can be- considered a secondary 
substrate. Similarly, if a transist rjsfabncated n 
an epitaxial layer or epMsland that merely 
supports and Insulates the transist r, the epitaxial 



layer or epMsland can be considered a secondary 
substrate. An epi-island is a p rti n of an epitaxial 
layer of ne conductivity type that is isolated from 
the remaining portion of the epitaxial layer by 
5 diffusion pockets of an opposite conductivity 
type. When complementary transistors are 
formed on the same chip, the well in which one 
complementary transistor is embedded is formed 
by the same diffusion as the extended dram 
w region for the other transistor. # 

Fig. 5 shows a symmetrical n-channel device 53 
having a source contact 64 and a drain contact 66. 
A polysiiicon gate 67 is insulated from a substrate 
68 by a silicon dioxide layer 69 and the gate is 
is convered by an insulation layer 20. An n-type 
extended source region 71 is provided beneath 
the source contact and an n* type pocket 72. A top 
layer 73 of p-type material is positioned over an 
intermediate portion of the extended source 
20 region, while the end portions of the extended 
source region contact the silicon dioxide layer 
thereabove. Beneath the drain contact is an n 
type pocket 74 and an n-type extended drain 
region 76. A top layer 73 of p-type matenal is 
25 positioned over an intermediate portion of the 
extended drain region and end portions of the 
extended drain region contact the silicon dioxide 
layer. An implant 78 of the p-type matenal Is 
provided Wer the gate 67 between the extended 
30 source region, and the extended drain region for 
sustaining the threshold voltage. A similar 
implant 79 for sustaining punch-through voltage 
is provided beneath the implant 78. Since the 
symmetrical channel device has both an extended 
35 source and an extended drain, the source can 
sustain the same high , potential as the drain. A 
symmetric p-channel device could be made in a 
similar , way using opposite conductivity type 

materials. .„ . 

40 From the foregoing description, it will be seen 
that an efficient high voltage MOS transistor has 
been provided. This transistor is compatible with 
five volt logte which easily can be integrated on 
the same chip. The transistor has a voltage 
45 . capability of three hundred volts for an n-channel 
device, and has a figure of merit, R on x A, of about 
2.0 Qmm 2 . The transistor is formed by an insu- 
lated-gate field-effect transistor and a double- 
sided [unction-gate Jeld-efrect transistor con- 
so nected in series on "the same chip. These tran- 
sistors can be made as either discrete devices or 
integrated devices of either n-channe or p- 
chanriel conductivity. The integrated devices can 
be easily combined with low voltage control logic 
w oh the same chip. Further ^devices of opposite 
conductivity can be combined in a com pi e- 
* mentary manner on the same chip. 

Claims 

60 1. A high voltage MOS transistor (10; 30) 

TSmSnductor substrata (11; 3» of a first 
conductivity type having a surface, . 
65 a pair of laterally spaced p ckets (21 , 24; 36, 38> 
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of semiconductor material of a second conduc- 
tivity type within the substrate and adjoining the 
substrate surface, 

a source contact (14; 31) connected t ne 
pocket (21; 36), 5 . 

a drain contact (16; 32) connected to the other 
pocket (24; 38), 

a drain region (26; 37) of the second conduc- 
tivity type extending laterally from the drain 
contact pocket (24; 38) to a surface-adjoining ro 
position, 

a surface-adjoining layer (27; 39) of material of 
the first conductivity type on top of an inter- 
mediate portion of the drain region (26; 37) 
between the drain contact pocket (24; 38) and the rs 
surface-adjoining position, 

said substrate (11; 33! being subject to applica- 
tion of a reverse-bias voltage, 

an insulting layer (12) on the surface of the 
substrate (11; 33) and covering at' least that 20 
portion between the souce contact pocket (21; 
36) and the nearest surface-adjoining position of 
the drain region (26; 37), and 

a gate electrode (17, 34) on the insulating iayer 
(12) and electrically isolated from the substrate 25 
region thereunder which forms a channel lat- 
erally between the source contact pocket (21; 36) 
and the nearest surface-adjoining position of the 
drain region (26; 37), said gate electrode (17; 34) 
controlling by field-effect the flew of current 30 
thereunder through the channel, characterized in 
that 

said drain region (26; 37) is an extended one 
extending laterally each way from the drain con- 
tact pocket to the surface-adjoining positions, ss 
and said surface-ajoining iayer (27; 39) extends 
between the drain contact pocket (24; 38) and the 
surface-adjoining positions and is physically con- 
. nected to said substrate (11; 33) so that biasing 
said substrate (11; 33) means also biasing said ■ 40 
surface-adjoining layer (27; 39). 

2. The high voltage- MOS transistor (10) of 
claim 1 having one channel conductivity type in 
combination with a complementary high voltage 
MOS transistor (36) of eri*~6ppdsite i channel 4S 
conductivity type combined oh the same chip 

and isolated front each other (Rg. 3); 

3. The high voltage MOS transistor (10) of 
claim 1 combined on the same chip with a low 
voltage CMOS implement device (43). SO 

4. The combination of claim 3 farther including 
a complementary high voltage MOS transistor 
(30) and a complementary low voltage CMOS 
implemented device (44) on the same chip and 
isolated from each other. ss 

5. The high voltage MOS transistor of any of 

the proceeding claims comprising: • ' . 

an extended souce region (71) of the second 
conductivity type extending laterally each way 
from the source contact pocket (72) to surface- 60 
adjoining positions, 

a surface-adjoiing layer (73) of material of the 
first conductivity type on top of an intermediate 
portion of the extended source region (71) 
between the surface-adjoining p sitions, 65 



said top layer (73) and said substrate (68) 
being subject to application of a reverse-bias 
voltage. ' 

8. Th high-voltage MOS transistor of claim 1 
wherein said top layer (27; 39) has a depth of 
one micrometer or less. 

7- The high-Voltage MOS transistor of claim 1 
wherein said top layer (27; 39) has a doping 
density higher than 5 x 10 ,6 /cm 3 so that, the 
mobility starts to degrade. 

*s Patentansprflche 

1. MOS^Hochspannungstransistor (10; 30) mit 
einemrHalbleitersubstrat (11; 33) eines ersten 
Leitfahigkeitstyps, das sine OberflSche besitzt, 

einenv"Bear von in seitlichem Abstand ange- 
ordneteh Wannen (2t, 24; 36, 38) aus einem 
Halbleltermateiral eines weiten Leitfihigfceits- 
typs fnnerhalb des Substrata und angrenzend an 
die Substratoberflache, 

einem mit einer Wanne (21; 36) verbundenen 
Souroe-Kontakt (14; 31 ), 

einem mit der anderen Wanne (24; 38) verbun- 
denen Drain-Kontakt, » ' 

einer Drain-Zone (26; 37) des zweiten Leitfahig- 
keitstyps, die sich seitlich, von der Drain-Kontakt- 
wanne (24; 38) zu einer an die .Oberflache 
angrenzenden Position erstreckt, - 

einer art die Oberflache anschliSenden Zone 
(27; 39) aus einem Material da i ersten Leitfahig- 
keitstyps auf der Oberseite eines mittleren Teils 
der Drain-Zone (26; 37) zwischen der Drain-Kon- 
taktwanne (24; 38) und der sn die Oberflache 
angrezenden Position, 

wobef das Substrat (11 ; 33) an eine Spannung 
in Bperrichtung angetegtist; 

eirter isotlerschicht (12) auf der Oberflache des 
* Substrats (11; 33), die wenigstens den Teil 
zwischen der Source-Kontaktwanne (21; 36) und 
der ^nachsten, an die Oberflache angrenzenden 
Position der Drain-Zone (26; 37) bedeckt, und 
f- efneYi.Gatte^Elektrode- (17;: 34) auf der Isolier- 
schfcht (t2), die elektrisch von def Substratzone 
unter der Gate--Elektrode isoHert ist, welche emen 
Kariaf seitlich zwischen der Source-Kontakt- 
wanne (21; 36) und der ndchsten, an die Oberfla- 
che angrenzenden Position der Drain-Zone (26, 
37) bildet wobei die Gate-Elektrcde (17, 34) 
durch einen Feldeffekt den StromfluS durch den 
Kana! unter der Elektrode steuert, dadurch 
sekennzeichnet, . 

: daS die Drain-Zone (26; 37) grdSere Ausdeh- 
nung ha und slch saitiich nsch jeder Richtung 
■ von der Drain-Kontaktvvanne zu den an die Ober- 
flache angrenzenden Positionen erstreckt, und 
da£ sich die an d!e Oberflache angrenzende 
Schicht (27; 39) zwischen der Drain-Kontakt- 
wanne (24; 38) und den an die Oberfldche 
angrenzenden Positionen erstreckt und physika- 
Hsch mit dem Substrat (11; 33) verbunden ist, so 
daB eine Vorspannung des Subsets (11; 33) 
auch eine Vorspannung der an di£ Oberflache 
angrenzenden Schicht (27; 33) bedeiitet 

2. MOS-Hochspannungstransistor (10) nach 
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Anspruch 1 mrt einem Kana) eines Leitfahigkeits- 
typs in K mbihatibn mit einem k mpl mentaren 
MOS-Hochspannungstransist r (30) mit em m 
Kanal des entgegengesetzt n Uitfahtgkertstyps, 
die auf dem gleichen Halbleiterplattchen kombi- 
niert und voneinander isoliert sind (Rg. 3). 

3. MOS-Hochspannungstransistor (10) nach 
Anspruch 1 in Kombination mit einem CMOS- 
Bauteil (43) niedriger Spannung auf dem gleichen 
Halbleiterplattchen. 

4. Kombination nach Anspruch 3 mit ferner 
einem komplementaren MOS-Hochspannungs- 
transistor (30) und einem komplementaren 
CMOS-Bauteil (44) niedriger Spannung, die iso- 
liert voneinander auf dem gleichen Halbleiter- 
plattchen angeordnet sind. 

5. MOS-Hochspannungstransistor nach einem 
der vorhergehenden AnsprOche mit 

einer ausgedehnten Source-Zone (71) des zwei- 
ten Leitfahigkeitstyps, die sich seitlich nach jeder 
Richtung von der Source-Kontaktwanne (72) zu an 
die Oberflache angrenzenden Positionen 
erstreckt, 

einer an die Oberflache angrenzenden Schicht 
(73) aus einem Material des ersten Leitf§higkeits- 
typs oberhalb eines mittleren teils der ausge- 
dehnten Source-Zone (71) zwischen den an die 
Oberfl2che angrenzenden Positionen, wobei die 
oberhalb angeordnete Schicht (73) und das Sub- 
strat (68) an eine Vorspannung in Sperrichtung 
angelegt sind. 

6. MOS-Hochspannungstransistor nach 
Anspruch 1, bei dem die oberhalb angeordnete 
Schicht (27; 39) eine Tiefe von einem Mikrometer 
oder weniger hat 

7. MOS-Hochspannungstransistor nach 
Anspruch 1 . bei dem die oberhalb angeordnete 
Schicht (2? 39) eine Dotierdichte grcSer als 5 x 
10 1s /cm 3 fc .yszz, so daS die Ladungstrsgerbeweg- 
lichkeit be ; sciK8chter zu werden, 

Revendfcations 

1. Transistor MOS (10; 30) a tenue en tension 
elevee, comprenant: 

un substrat semiconducteur (11; 33) d un pre- 
mier type de conductivite, possedant une surface, 
une paire de poches (21, 24; 36, 38) mutuelle- 
ment espacees lateralement, en materiau semi- 
conducteur <fun second type de conductivite, 
prevues dans le substrat et contigues a la surface 
du substrat, 

un contact de source (14; 31) connecte a une 
poche (21; 36), 

un contact de drain (16; 32) connecte a I autre 
poche (24; 38), . 

une region de drain (26; 37) du second type de 
conductivite, s'etendant Iat6ralement depuis la 
poche (24; 38) du contact de drain a un point 
contigu a la surface, 

une couche (27; 39) contigue a la surface, en 
materiau du premier type de conductivite, dispo- 
see par-dessus un parti* intermediair de la 
region de drain (26; 37) entre la poche (24; 38) du 
contact d drain et I p int contigu a la surface. 



le substrat (1 1 ; 33) etant destine a recev ir une 
tensibn de p larisation invars , 

une couch isolante (12) prevue sur la surface 
du substrat (11; 33) et recouvrant au moins la 
s partie situee entre la poche (21 ; 36) du contact de 
source et le point le plus proche contigu a la 
surface de la region de drain (26; 37), et 

une electrode de grille (17, 34) disposee sur la 
couche isolante (12) et isolee electriquement de la 
10 region de substrat situee sous elle, laquelle forme 
un canal s'etendant lateralement entre la poche 
(21; 36) du contact de source et le point le plus 
proche contigu a la surface de la region de drain 
(26; 37), "'electrode (17; 34) commandant, par 
is effet de champ, la circulation de courant paracou- 
rant le canal sous elle, caracterise en ce que 

la region de drain (26; 37) est une region de 
drain etendu, s'etendant lateralement vers che- 
que cdte.a partir de la poche du contact de drain 
20 jusqu'aux points contigus a la surface, et la 
couche (27; 39) contigue a la surface s'etend entre 
la poche (24; 38) du contact de drain et les* points 
contigus a la surface et est physiquement connec- 
te au substrat (11; 33), de sorte que la polarisa- 
2S tlon de ce substrat (11 ; 33) produit egalement la 
polarisation de la couche (27; 39) contigue a la 
surface. 

2. Transistor MOS (10) a tenue en tension 
elevee selon la revendication 1, possedant un 

30 type de conductivite de canal, en combinaison 
avec un transistor MOS (30) complements re, a 
tenue en tension elevee, ayant un type de conduc- 
tivite de canal oppose, les deux transistors etant . 
combines sur la meme pastille et etant isoles 

3S I'une de I'autre (Rg. 3). 

3. Transistor MOS (10) a tenue en tension 
eJevee selon la revendication 1, combine sur la 
meme pastille avec un dispositif (43), constrtu6 
par un CMOS, a tenue en tension basse. 

40 4. Combinaison selon la revendication 3, com- 
portant en outre un transistor MOS (30) com- 
* plementaire, a tenue en tension elevee, et un 
dispositif compiementaire (44), constitue par un 
CMOS et a faible tenue en tension, qui sont 

45 pr6vus sur la meme pastille et sont isoies I'une 
de I'autre. 

5. Transistor MOS (10) a tenue en tension 
elevee selon I'une quelconque des revendications 
precedentes, comprenant: 

so une region de source 6tendue (71) du second 
type de conductivite, s'etendant lateralement vers 
chaque c6t6 a partir de la poche (72) du contact de 
source vers des points contigus a la surface, 
une couche (73) contigue a la surface, en 

55 materiau du premier type de conductivite, dispo- 
see par-dessus une partie intermediaire ou cen- 
trale de la r6gion de source etendua (71), entre les 
points contigus a la surface, cette couche de 
recouvrement (73) et le substrat (68) pouvant 

so recevoir une tension de polarisation inverse. 

6. Transistor MOS a tenue en tension elevee 
selon la revendication 1, dans lequelia couche de 
recouvrement (27; 39) possede une^rofondeur 
d'un micrometre ou moins. 

55 7. Transistor MOS a tenue en tensi n elev6e 
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sel n la revendicatf n V dans lequella couch de d page superieure a 5 x 10 16 /cm 3 , d sortequela 

recouvrement (27; 39) preterite una density de mobilite commence a se degrader. 
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